Enhanced secretion of tissue plasminogen activator by simultaneous use of retinoic acid and ascorbic acid from tissue cultured gastroepiploic artery.
Tissue-type plasminogen activator (tPA) is a key enzyme in the fibrinolysis system and the regulation of its expression has been extensively studied in cultured vascular endothelial cells. Many kinds of supplements including growth factors are needed, however, to keep endothelial cells viable, which leads the culture condition far from the physiological milieu. Using a new device of amorphous calcium phosphate coated culture plate, we succeeded in culturing ring-cut gastroepiploic artery in a basic medium of RPMI 1640 containing 10% fetal calf serum. The overall normal vessel architecture and the antigenicity of von Willebrand factor, tPA and plasminogen activator inhibitor type 1 (PAI-1) were retained for at least 9 days. tPA was constantly secreted into the conditioned medium at least up to day 12. Employing this organ culture technique, we analyzed the effects of two well-known profibrinolytic vitamins of retinoic acid (Vit. A) and ascorbic acid (Vit. C) on the release of tPA and PAI-1. The cultured artery responded well and the tPA secretion was enhanced by factors of 1.5 fold by Vit. A, 1.7 fold by Vit C and 3.2 fold by their combination, whereas none of these stimuli increased PAI-1 secretion. These results suggested that the cultured ring-cut artery retained functional endothelial cells for at least 9 days and was suitable in analyzing the regulatory mechanism of protein synthesis and secretion from the vascular wall. Using this method, vitamins A and C were shown to lead the intravascular condition to a profibrinolytic state.